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in. Solntioo by COOPER D. SCHHITT, A. H., ProfeaBor of Mathematics, nniversity of Tennesiee, Kooz- 
Tills, Tenn, 

Let the equation to tangent DE be {x/a)co8^-\-(y/b)siD4'=l. 
Then C£=n8ec^ ; CZ)=6cosec^. DO—b + bcosec^. 
Are&^DG.GE. GE : CB :: DG : DC. Whence 



GE= 



asec^CH- cosec^) asec^Cl +eo8ec^) 



cosec^ 



cosec^ 



6(l+co8ec^)=o6tan^(l + co8ec^)* 



Hence tan^(l+co8ec^)' is to be examined for a minimum. Differentia- 
ting and equating to zero, we have 

sec* ^( 1 +cosec^)* — 2tan^( 1 +co8ec^)cosec^cot^=0, 

whence, 9ec^(i(l+cosec^)=2co!>ec^, or 

l+8in^ 2 

sec^eos*^ sin^ ' 

Solving, sln^=J ; whence cosec^— 2. 
Hence /)G=6+6co8ec<.''=:6+2fe=3fo. 

Also solved by P. S. BERO, W. H. DBANB, J. 8CHBFFEB, and J. W. YOUNG. 

95. Proposed by Q. B. M. ZEBS. A. M., Ph. D., Professor of Mathematics and Science, Chester High School, 

Chester, Pa. 

A ship starts at the equator and sails northeast at all times. How far has the ship 
sniled (in miles) when her latitude is 30°, 45°, 60°, 90°? How far when her longitude is 
90% 180°, 270°, 860°? Regarding the earth as a sphere, radius 3956 miles. 

Solution by the PEOPOSES. 

Let A be the point of the ship's departure, APQR the ship's course, P, Q 
two consecutive points on the course, ^<T=#=longitude of P, P(T=^=:latitude 
ofP, OP-=r--=^radiuH of the earth, iPQN=ft—\7t. 

Then PQ:-=ds, PN^EPx iPEN^rcoB^ff, QN=rd(^. 

.-. (is=r(co8«^dft'«+d^»)l (1). 

PN/QN=t&B/S—cosMf^/d^. 

.-. df*=--teiB/Hd4/cQS<^ (2). 

(2) in (1 ) gives d«=|/(l+tan«/3)rf^=rd^/cos/». 

d^--r^/co8/3:=r^i/2. 



When ^=i;r, «=ia'rj/2=2929.38l7 miles. 
When ^=i7r, «=}rrr|/2=4394.07257 miles. 
When (^=Jar, «=i;rr|/2=.5858.7634 miles. 
When ^=l7r, a=}7rr|/2=8788, 14514 miles. 
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From (2) d4=cosH^,%m(i (3). 

(3) in (1) gives 

dgz=:rcos^|/(l+tan*/3)fi#/tan/!i=rco8^dfl/8in/5(. 
From (2), #=tan,5 ( — ^=tan/51og[tan(i/r+J^)]. 

•/ COS0 

... e»<'ow=tan(i7r+i0)=l+^. .-. cos(«= 2 2 



since cot/S-=l. 

e* H-e- 



8=2r V2f -^^l-^=2r,/2(tan->e'' - i;r). 



When #=i7r, s=2r)/2(tan-M''-lar)=ri/2(.369518.57r)=64y4. 764423 miles. 
Wiien 6'=;r, 8=2rv/2(tan-V -i;r)=rv''2(.472506;r)=8304.902620 miles. 
When e=r:\7i, s=2r|/2(tan-iei'-t;r)=r|/2(.49428l;r)=8e87.626341 miles. 
When e=^l7i, 8=2rv/2(tan-i6«'-iT)=r,/2(.498804;r)=8767.r23?018 miles. 

Also solved by J. SCHEFPBR. A somewhat different solution of this problem Is given in Finkel's 
Mathematieal Solution Book, page 344. 

96. Proposed by W. H. CASTES, Vice President, and Professor of Mathemetios, Centenary College, Jack- 
son, Iia. 

If /(a;)= J /(a;)rfx, find/(x), the constant being zero. 

SolnUon by W. F. SHAW, 1600 Sabine Street, Anstin, Tex. 

f{x)=jf{x)dx. d,fix)=fix)dx. 
J^--=dx. logf{x)=x. f{x)=e. 

Also solved by W. H. DBANB, J. 8CBEFFEB. and O. B. M. ZBBR. 

MECHANICS. 

87. Proposed by H. C. WHITAKES, M. E., Ph. D., Professor of Mathematics. Manual Trainine School. 
Philadelphia, Pa. 

* 'He on his impious foes onward drove. 
Drove them before him to the bounds 
And crystal walls of Heaven; which opening wide 
Boiled inward and a spacious gap disclosed 
Into the wasteful deep ; headlong themselves they threw 
Down from the verge of Heaven. 
Nine days they fell; Hell at last 
Yawning received them whole and on them closed ! ' ' 

Paradine Lost, Book VI. 
Assuming Hell to be the center of the earth, and the only force acting on the lost 
spirits to be that of gravity due to the earth's attraction,— How far is Heaven ? 



